INTRODUCTION
Tobacco use is the leading cause of preventable death worldwide, killing nearly six million people every year. 1 In England alone, smoking caused over 80 000 deaths in 2009, more than the combined total attributable to the next six most common causes of preventable death. 2 Half of all regular smokers die prematurely as a consequence of their smoking, 3 and smokers have an average life expectancy 10 years lower than non-smokers. 4 Since more than 80% of smokers first experiment with and become addicted to smoking in their teenage years, 5 protecting children and young people from exposures that increase the likelihood of experimentation with tobacco, including advertising and other forms of promotion of tobacco and tobacco brands, is a critical public health priority.
Tobacco marketing in the Western world is nowadays highly regulated. Nevertheless, in countries that restrict tobacco marketing, point-of-sale (PoS) displays have emerged as an important communication avenue between potential new smokers and the industry. 6 In the UK, most forms of tobacco advertising and marketing, including advertisements at the PoS, were prohibited by the 2002 Tobacco Promotion and Advertising Act. However, the Act did not regulate the size or content of the PoS displays of tobacco products themselves, and product displays emerged as the most important remaining channel of tobacco marketing. Only recently, in April 2012, PoS tobacco displays in large stores (exceeding a floor area of 3000 sq ft) were prohibited in England under the terms of the Health Act 2009. However, display of tobacco products at the PoS in smaller shops will be allowed to continue until April 2015. 7 Previous studies have demonstrated an association between PoS tobacco displays and both adolescent smoking 8 and susceptibility to smoking. 8 9 This study examined the characteristics of these associations for large and small shops in aggregate, and in more detail, to assess the potential health benefits of the phased ban currently being implemented in England for the benefit of other countries considering a display ban in a similar manner in the future; moreover, this study examined the role of PoS displays as a means of tobacco branding communication to youth and how such communication is associated with smoking and smoking susceptibility among never-smokers.
METHODS

Data collection
We wrote to the head teachers of all state secondary schools with students in school years 7-10 (aged 11-15 years) in and around Nottingham City informing them of the objectives and procedure of the study and requesting consent for their school to participate. The head teachers of 11 out of the 36 schools initially contacted agreed to participate, and in these schools during the Spring term of 2011 we distributed an information sheet for parents explaining the study, with an option to decline consent. In March 2011, approximately 1 year prior to the display ban in larger shops, we invited all students with no parental objection to complete a seven-page questionnaire that collected information on year in school, gender, ethnic background, postcode, academic performance in the last year, the number of friends who smoke cigarettes, smoking among family members, whether smoking is allowed in their home and an estimate of perceived smoking prevalence among peers using the question 'Out of 100 people of your age, how many do Open Access Scan to access more free content you think smoke cigarettes at least once a week?'. We measured rebelliousness and sensation seeking using a series of four previously defined questions. 10 Personal smoking status was ascertained based on questions from the Smoking, drinking and drug use among young people in England national survey.
11
Exposure to and awareness of PoS displays were assessed for supermarkets and small shops (defined as 'corner shops', 'newsagents' and 'off-licences') using questions adapted from previous studies, 8 12 13 asking students how frequently they visit these types of stores, adopting a 6-point response scale ranging from 'almost every day' to 'less than once a month'. Awareness of PoS displays was measured by asking students how often they noticed cigarettes on display when they visited supermarkets and small shops, adopting a 6-point response scale ranging from 'every time' to 'never'. Questionnaire data were scanned using Optical Mark Recognition technology.
For analysis of smoking and susceptibility to smoking, we categorised respondents as never-smokers if they indicated that they had 'never smoked, not even a puff or two' and eversmokers if they reported they had 'only ever tried smoking once' or more. Students who reported that they had never smoked were prompted to answer three further questions used previously to assess susceptibility to smoking.
14 Students were classified as 'non-susceptible' if they answered 'No' to the question 'Do you think that you will try a cigarette soon?' and 'Definitely not' to the questions 'If one of your best friends were to offer you a cigarette, would you smoke it?' and 'Do you think you will smoke a cigarette at any time during the next year?'. Students who answered 'Definitely yes', 'Probably yes' or 'Probably not' to either of the last two questions or 'Yes' to the first question were classified as 'susceptible'.
For the rebelliousness/sensation seeking index, we used data only from students who answered all four questions and used the median response to define groups of low and high rebelliousness/sensation seeking. We also created a binary variable to categorise perceived smoking prevalence among peers, in line with methods used previously 15 ; since 12% of 15-year olds in England in 2010 reported themselves to be regular smokers, 11 we therefore classified perceived peer smoking prevalences of up to 15% as an underestimate or about right, and prevalences over 15% as an overestimate. We used postcodes to assign a deprivation score for the home address according to the 2010 Index of Multiple Deprivation (IMD) 16 categorised into five quintiles according to national deprivation levels.
Since very few respondents reported visiting shops less than once a week, we collapsed the frequency of visits data into a fourlevel ordered categorical variable for supermarkets and small shops, indicating whether students visited them almost every day, two or three times a week, once a week or less than once a week. A main exposure variable was defined taking the response for the type of store students reported visiting most frequently. Again, for the assessment of the extent of noticing PoS displays, a five-level ordered variable was derived to indicate students' responses for supermarkets and small shops separately, and as a main exposure variable taking the response for the type of store in which students reported noticing PoS displays most frequently. We quantified brand awareness by asking students a single question about whether they noticed any specific tobacco brands on display when visiting either supermarkets or small shops, and asking them to identify these from a list of the 16 cigarette and 4 Roll Your Own tobacco brands most commonly displayed in Nottingham shops, according to the data collected for a previous study, 17 or in free text for other brands. Brand awareness was modelled as a continuous variable indicating the number of brands identified.
Statistical analysis
Analyses were carried out using the Stata 11 statistical package. We used univariate logistic regression to investigate the association between our main exposure variables (exposure to and awareness of PoS displays and brand recognition) and the main outcome variables (ever-smoking and susceptibility to smoking), and multivariate logistic regression to adjust for sociodemographic factors and other likely confounders (including gender, year group, ethnicity, perceived academic performance, rebelliousness/sensation seeking, parental and sibling smoking, home smoking status, friends smoking, perceived peer smoking prevalence and IMD quintile. We excluded data from students who did not provide full data for the two outcome and three exposure variables. χ 2 Tests were used to compare the characteristics of students included and excluded from the analysis. Missing data for all confounding variables were imputed using Stata's multiple imputation procedures; 25 imputed datasets were created and combined using Rubin's rules. 18 Confidence intervals were estimated with allowance for clustering of students within schools. PoS display exposure was analysed for large and small shops combined, and separately with mutual adjustment in order to evaluate the independent association between adolescent smoking behaviour and store type, and therefore to assess the health implications from the recent tobacco display ban in supermarkets. In particular, separate categorical variables measuring exposure in supermarkets and small shops were entered simultaneously, along with other confounding variables, in two separate logistic models exploring the association with ever-smoking and susceptibility to smoking, respectively.
RESULTS
Of an estimated 8810 students enrolled in years 7-10 (aged 11-15 years) in the participating schools, we collected and scanned valid questionnaire data from 6485 (74%) students. Of these, 1109 students did not provide information for the main outcome and exposure variables, leaving 5376 with sufficient data for analysis. Characteristics of those included and excluded are given in table 1. Those excluded from the analysis were more likely to be male, to report average or below average academic performance and to report that smoking is not allowed in their home, and less likely to overestimate peer smoking prevalence. However, many students had missing data on some of these items, which may account for some of these differences.
Of the students included in the analysis, 17.7% were eversmokers, and of the never-smokers, 27.2% were defined as susceptible to smoking (table 1) .
In multivariate models, both smoking and susceptibility to smoking were positively associated with increasing school year, lower academic performance, high rebelliousness/sensation seeking, living in a house where smoking is allowed and having friends who smoke. The likelihood of being an ever-smoker was also higher for students whose parents or siblings smoked and increased with increasing deprivation quintile, and susceptibility was higher among females and students of white ethnicity.
Over 90% of students reported visiting either a supermarket or a small shop at least once a week and over 25% visited small shops almost every day (table 2) .
Students were more likely to report noticing PoS displays every time they visit a small shop than when they visit a supermarket (p<0.001). Among the 98.3% of students who reported noticing PoS displays at least 'hardly ever', students recognised a median of 3 different brands (range 0-20). Ever-smokers reported a median (IQR) of 6 (3-10) brands, susceptible never-smokers 4 (1-7) and non-susceptible never-smokers 2 (0-5). In univariate analysis, both smoking and susceptibility to smoking were strongly and significantly associated with increasing frequency of visiting stores, awareness of PoS displays and brand recognition, and with the exception of the association between awareness of PoS displays and (20) ever-smoking, remained so after adjustment for confounders in multivariate analysis (table 3) . After adjustment for confounding, ever-smoking was over twice as likely among students who visited shops displaying cigarettes almost every day relative to less than once per week (OR 2.23, 95% CI 1.40 to 3.55), and susceptibility increased by around 60% (OR 1.62, 95% CI 1.25 to 2.10). Among students who reported noticing tobacco displays every time they visited a store (compared with those who reported never noticing PoS displays), the odds of susceptibility to smoking were increased more than threefold (OR 3.15, 95% CI 1.52 to 6.54). For each additional tobacco brand recognised at the PoS, the adjusted odds of being an ever-smoker increased by 5% (OR 1.05, 95% CI 1.03 to 1.06), and of susceptibility to smoking by 4% (OR 1.04, 95% CI 1.02 to 1.05). These findings were not appreciably different in sensitivity analyses using complete cases only, coding missing data as a separate category and increasing the number of imputations used. Moreover, students visiting stores less than once a week recognised a median of 1 brand on display; students visiting stores once a week recognised a median of 2 brands and students visiting stores two or three times a week and almost every day recognised a median of 3 and 5 brands, respectively (Kruskal-Wallis test for difference p<0.001). Higher frequency of noticing displays was associated with higher level of brand recognition in a similar fashion.
Analysis of independent effects of exposure in large or small shops on susceptibility to smoking demonstrated that, after mutual adjustment, the effects of small shop exposure remained significant, whereas large shop effects did not (figure 1), with students who reported visiting small shops almost every day being more than twice as likely to be susceptible to smoking than those who visited less than once a week (OR 2.18, 95% CI 1.89 to 2.51). There were no significant differences by store type between exposure to displays and ever-smoking and between awareness of displays and either ever-smoking or susceptibility.
DISCUSSION
This study, which was carried out a year before the implementation of a PoS display ban in larger shops in England in April 2012, demonstrates independent significant associations between PoS display exposure and brand awareness, and both ever-smoking and susceptibility to smoking among secondary school students. The study also shows that the association between frequency of visiting stores and smoking susceptibility arose predominantly from exposure in small shops. Our finding that PoS tobacco displays are widely seen by young people, and our observed effects of display exposure and brand recognition on smoking susceptibility, indicates that PoS displays are a potentially important medium of marketing tobacco products to children and young people. Our observation that the independent effect of exposure on susceptibility was much stronger for small than large shops suggests that the recent prohibition of PoS tobacco displays in large shops in England is likely to have rather less impact on adolescent smoking behaviour than the small shop prohibition scheduled for April 2015.
Our study involved secondary school children in years 7-10 (aged 11-15 years) from a single UK city, and our findings are dependent on self-reported measures of exposure and outcome. The schools we studied included a range of inner city and suburban locations with catchments that covered a wide range of levels of deprivation. We used measures of smoking prevalence drawn from standard national UK surveys and of susceptibility to smoking that have been widely used elsewhere. 14 19 20 Coupled with a participation rate of 74%, these characteristics suggest that our findings are likely to be valid and representative of the wider UK population.
Although the sale of tobacco to persons under 18 years was illegal in England at the time of the study under the Children and Young Persons (Sale of Tobacco etc.) Order 2007, 21 a national survey indicated that 45% of secondary school students reported that they buy their cigarettes from a shop. 11 It is therefore likely that the association between exposure to tobacco displays and ever-smoking arises, at least in part, from visiting shops to purchase tobacco. However, the association between exposure to PoS displays and susceptibility to future smoking among adolescents who have never smoked suggests a causal element in this association.
A limitation of this study is that it uses prompted awareness of brands rather than unprompted as the latter would have complicated the design and the size of the questionnaire. This might affect to some extent the validity of students' responses; nevertheless, students in higher groups of exposure reported awareness of a higher number of brands. Moreover, the overall high level of tobacco brand awareness among adolescents in a jurisdiction where tobacco marketing is highly restricted, and the exposure-response relationship between reported brand recognition and ever-smoking and susceptibility is an alarming finding in its own right.
Furthermore, exposure to and noticing of PoS displays were based on self-report and therefore data regarding PoS displays are subject to recall bias. However, our findings are consistent with findings from other countries according to which exposure to tobacco displays and PoS tobacco marketing is associated with adolescent smoking behaviour. A US study found that the frequency of visiting stores known to carry cigarette advertising was associated with ever-smoking and the frequency of noticing cigarette advertisements when visiting these stores was related to smoking susceptibility. 12 A study in New Zealand, which used similar exposure measures to ours, and was conducted in a similar jurisdiction to ours where PoS advertising was not allowed except PoS displays, found that exposure to and awareness of PoS displays were both associated with adolescent smoking and susceptibility. 8 Moreover, a recent UK household study around a thousand 11-16-year-old never-smokers also found that noticing tobacco displays and higher attraction to them was associated with smoking susceptibility. 9 Evaluations of PoS displays in Ireland and Norway have also suggested that they have a marked effect on younger people and smoking initiation. 15 22 Nevertheless, this is the first study to demonstrate the potential role of PoS displays as an effective means of communicating tobacco branding to young people, highlighting a significant association between the level of exposure to tobacco displays and reported brand recognition and linking such recognition to adolescent smoking behaviour.
Moreover, this is the first study to assess the potential health benefits for young people occurring from the recent tobacco display ban in supermarkets under the terms of the Health Act 2009, indicating that by postponing the display ban in small shops, the government has delayed the component of this legislation with greater potency to influence adolescent smoking behaviour. School students tend to visit small shops more often than supermarkets; exposure in small shops is almost unavoidable as PoS displays are always placed just behind the pay point, whereas in larger shops there may be several pay points, with only a few being next to PoS displays, so exposure to PoS displays in larger shops is less inevitable. It is therefore entirely plausible that small retailer displays are likely to play a greater role in influencing student smoking behaviour.
It is also therefore regrettable that implementation of the small retailer PoS prohibition in England has been delayed, ostensibly to allow retailers additional time to prepare for the legislation, despite research in Ireland and Norway showing very high retailer compliance immediately following the introduction of PoS laws. 22 23 A consequence of this delay, however, is perpetuating exposure of children and young people to a potentially important influence on future smoking behaviour.
In summary, our findings are consistent with others, 8 9 which suggest that PoS displays are likely to be harmful; our findings also support that PoS tobacco displays can be a highly effective avenue for promoting tobacco brands to young people in countries where tobacco marketing is highly regulated, increasing smoking susceptibility among young people who have never smoked. Similarly, our findings suggest that banning tobacco displays in a phased manner should not be imitated by other countries in the future.
What this paper adds
▸ This study shows that tobacco displays are a potentially effective channel for promoting cigarette brands to young people, linking such promotion with ever-smoking and susceptibility to future smoking. ▸ The association between exposure to tobacco displays and susceptibility to smoke is predominantly explained by exposure in small shops and therefore the recent tobacco ban in supermarkets in England fails to safeguard young people from exposure associated with smoking initiation.
